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Introduction.
In the recent years the words solitons, amorphous structures, low energy excited states, and low frequency noise have become strongly associated, and there is strong evidence for common behaviours [1] . However, first most of the exact results on these problems come from the solution of the one-dimensional Frenkel-Kontorova problem and related problems [2] , while amorphous structures are three dimensional, and moreover, most of the work on amorphous structures neglects the energy problem, at least in a first step. The great many ways of building dense random packing, D.R.P. [3] , more or less experimental, which are suggested as typical units of amorphous structures seem far from the solution of a FrenkelKontorova problem. However, there is a way for minimizing the 0 K energy of amorphous structures by means of a variational method [4] which is analogous to the usual Euler-Lagrange derivation of Lagrange's equations, and this method leads to the effective construction of amorphous structures [5] . This method can be compared with the solution of the one dimension Frenkel-Kontorova problem, quite directly, and this is the aim of this paper. First of all, the FK Frenkel -Kontorova onedimensional problem [6] is raised by a conflict between two interactions, i.e. two potentials. First Let 0' be the centre of a neighbouring hypersphere which is tangential to that centred on 0, and P the running point of this unit-modulus hypersphere centred on 0'. In the plane 00'P, line 00' and OP make an angle 0 which is less than or equal to n/6. The solid angle (1' in which is seen the atom (0', 1) from 0 is Thus, the optimal connectivity Zo reads :
Equation (6) Equation (10) is a discrete translation of the sineGordon equation for stationary displacement u. This is a relation between FK problems and soliton ones. Equation (8) is also the result of a variational method when applying the variation where c is an arbitrary low constant and bm,i the Kronecker symbols. As equations of motion are derived from a variational treatment of Lagrangian, i.e. the least action principle, there is an ab initio equivalence between variational method and Poincar6's mapping. Precisely, equation (8) expresses that the resultant of forces applied on point i is nil, i.e. there is an exact balance which is a «local field» concept : the local tensile forces Pi + 1 balance the local field (Àn/2 a) sin (7rui/a).
The mapping equations (9) define (Ui+1, Pi+1) as a function of (ui, pi) by means of a generalized transfer matrix T of which coefficients depend on ui. By interaction, (ui, pi) is a function of (uo, po) and this defines a discrete trajectory in the phase space (u, p).
A question must be raised as to what happens in the problem of internal conflict described by the Hamiltonian :
with ni the local density of atoms, and V(r) the pair potential which defines the set of assumptions A. The results of a variational method using local variations similar to these of equation (11) is [4] :
where nk and Vk are the respective Fourier transforms of the density n and the pair potential V. The calculation has been done in detail from a finite element approach of the density and from a continuous approach also in reference [4] . The Thus, equation (4) expresses the propagation in the whole space of a structure defined by the c/s, while equation (10) in their matrix form expresses the propagation of (uo, po) in the whole space. The structure has an exponential, wave-like, propagation defined by equation (14) (1) . There is a countable set of uo which fulfill equation (17) { u x p }. Equation (17) (17) and (18) are identical since they result from the same set of equations (8) (17) or (18) result from the compatibility of the (2 N + 2) equations of motion (9) over the (2 N + 2) variables u,,, pn. Thus 2 N + 2 global equations can be written, namely /J(un) = 0 or t/J(Pn) = 0. In other words, any particle can be selected as the relevant body of the effective 1-body problem.
Due to the non-linearity of 0, which appears in the cascade of sines for instance, there are at least N solutions for equations (17) and (18) . When [5] . The quasi absence of a gap of excitation energy means that the considered { Uo } in reference [5] are not isolated points.
On a practical level, the question is how to choose the cj's of equation (14) [14] .
ii) Choice oj'the c/ s according to a boundary condition.
iii) Return to a discrete density nd(r) by selecting the maxima of n(r) defined by equation (14) for the sites of the atoms. These maxima are discrete, but too close together, thus, in order to obtain a convenient density, we shall choose some threshold value no to be determined self-consistently, allowing a possibility of overlapping atoms. Then in such cases of conflict, the highest n(r) will define the site retained. This' process defines conflicts which in this first step are solved in a deterministic way, but which can be later solved in different ways in order to obtain some series of metastable configurations as previously suggested.
As noticed before, this process defines a structure and its possible corrections.
The next point is the choice of a boundary condition, which can be defined from mathematical or physical reasons. The mathematical argument used when establishing equation (20) for the FK problem is to introduce a rather arbitrary initial condition uo and then to derive all ui from the propagation equation, in order to obtain at the other end an equation on the tensile force. This means propagating an initial structure, and then checking the external forces on the resulting structure. For initial structure, either a local one, i.e. a germ or a two-dimensional one, much as in epitaxial problems, or why not a one-dimensional germ, seems rather interesting for constructing amorphous structures, or crystalline ones. By the way, in the last sentence mathematical conditions have found their physical interpretation : boundary conditions are read as germination conditions. Moreover, the principle of introducing one boundary condition in the bulk equation and then checking the self consistency with other boundary conditions, which was already used in establishing equation (20) for the FK problem, is quite natural for frustration problems where there is a global balance between local contradictions. Now among the great many clusters to be considered, the previous comments on solid angle problems suggest the study of the b.c.c. unit B of 15 atoms, the f.c.c. unit F, the hexagonal unit H, the icosahedral unit I and the pseudoicosahedral one P. B, F and H give rise to extended crystalline fragments, when using the previously developed algorithm for n(r) and nd(r). The most important cluster is obviously the centred icosahedron I which is the stable local structure for a large category of pair potentials, as already analysed, and has been a central object of interest [15] [9, 16] , which is strongly connected with the icosahedron. In the practical determination of the ML structure [5] , the threshold value useful for n was 9.
The ML structure [5] was constructed from the set 8 of maxima of n(r) which have a maximum of nl(r) higher than 9. 8 contains points too close together which occur because of conflicts to be discussed later in this paper, thus additive rules were used to define unambiguously the ML structure. Such rules were, i) to classify 8 according to a spatial order of scanning, ii) if two or more points of 8 are closer than some value, i.e. 0.9 atomic diameter, to select the point which gives rise to the highest maximum. In reference [5] , some variations of this ML structure were also studied and shown to be stable under different relaxation processes.
3. Symmetries, similarities of the amorphous structure and lock-in effects.
As already stated, nl (r) written in equation (21) is the simplest n(r) satisfying both the general form of equation (14) [19] .
The ML structure has a long range order defined by the points { Ai } which as a set are invariant under Yh. Yet the location of conflict, approximately defined by {Ai/2}, is not precisely defined. As a matter of fact, we defined an operational algorithm which leads one to select one structure with some holes, i.e. some solution for local conflicts [5] . However, the shift of these conflicts or holes by one atomic diameter causes negligible differences in energy [15] . This process defines a large number of low energy excited states [5] , which can be associated with low frequency noise.
A question arises : does this structure depend on the choice of (kj, cj) made in equation (21) 
